Heme oxygenase expression in cultured human trophoblast cells during in vitro differentiation: effects of hypoxia.
Heme oxygenases (HO-1 and HO-2) are responsible for the production of carbon monoxide, a vasodilator. HO is important in controlling placental blood flow and expression can be sensitive to oxygen. We previously reported a reduction in HO-2 expression in placentae obtained from patients with pre-eclampsia or living at high altitude, both associated with placental hypoxia. Thus we hypothesized that HO expression in cultured trophoblasts would be altered by exposure to hypoxia. HO-1 and HO-2 expression was assessed in trophoblast cell cultures following exposure to different oxygen environments. Western blot analyses showed that HO-1 expression in syncytiotrophoblast was significantly lower than in cytotrophoblasts in standard conditions (p < 0.05). There was no difference in HO-1 expression in cytotrophoblasts transferred to 2% O2 for various times. However, exposure of syncytiotrophoblast cultures to hypoxia for 12 h resulted in a significant reduction in HO-1 expression (p < 0.05). HO-2 expression was not affected by exposure to hypoxia in either cytotrophoblast or syncytiotrophoblast cultures. Possible interpretations of these findings are that chronic hypoxia alone is not responsible for reduced HO-2 expression or a much longer exposure to chronic hypoxia (perhaps months) is required. This study also reinforces the complexities of HO regulation by oxygen.